I. THE FACTOR py THE existence of polydactyly as a recognisable Mendelian recessive in the house mouse was established by the work of S. B. Holt, who published decisive evidence in 1945 (i). In the following year (2) Holt and Wright were able to show that the same factor was present in the fidget stock in which polydactyly was observed by Gruneberg (s).
It follows from Holt's work that in most of the occurrences of polydactyly studied in the literature, the situation has been much obscured by suppressors of varying intensity, so that no single-factor segregation has been observed, and that clear results will only be obtained by the use of stocks in which such suppressors have been largely eliminated. Somewhat more than i o per cent. of suppression was, however, still present when Holt was obliged to relinquish this work.
Towards the end of 1948, I took over the care of the polydactyly stock (H) remaining in this department, which was at that time breeding about five in six polydactylous. The stock responded easily to selection, and from the following year I have had a closed stock in which polydactyly has invariably been manifest, as shown by over 500 mice bred in ten generations. The original stock H was, therefore, segregating in not many, perhaps only one suppressor.
Outcrosses to other stocks have almost invariably shown evidence of one or more suppressors, sometimes capable of suppressing manifestation in as many as two-thirds of the mice recessive for the polydactyly factor (py) though usually less effective than this. The evidence for linkage between py and in was thus somewhat obscured in the first matings in which it appeared, but by the end of it was possible (3)
to report unmistakable linkage with recombination fraction of 20-30 per cent. in males. To the new linkage group so formed the number XIII was provisionally assigned. In reply to my information, Dr Snell at Bar Harbor informed me that his department had found in to be weakly linked with fuzy, fz, and strongly to Splotch, Sp, which he thought at that time to be linked with Sd (in Linkage Group V).
It is now agreed that Splotch and leaden also belong to Linkage-Group XIII. Chase, 1951) , it may be timely to put on record some of the linkage tests giving two-factor data for polydactfly and leaden.
The first mating giving clear single-factor segregation, with good though not perfect manifestation was put up in 1949, using a male doubly heterozygous in coupling, and gave 92 mice, which were classified in four classes as follows :- In each case the double recessive was of the Elite polydactylous stock; none the less it will be seen that the two crossover classes are sufficiently unequal to suggest either lower viability, or imperfect manifestation of polydactylous mice in these matings. Six confirmatory matings were made with males in coupling derived from the matings set out above; these were :- The fitting is again close, with x2 = 0272 for one degree of freedom. The recombination fraction for females is remarkably larger than that for males, a circumstance which gives special interest to the verification of the values by matings in repulsion. The percentage manifestation is nearly the same, as might have been expected using males and females of the same parentage. Eight matings using males in repulsion were obtained soon after the coupling series, but it is only recently that I have had results from females in repulsion. These two batches, therefore, are less closely related than those in coupling. It will be observed that the most recent lot has apparently perfect manifestation, as must occur sooner or later, iave on the view that the gene Py is not an ordinary normal allelomorph. There has never been any evidence in favour of this possibility. In spite of all suggestions to the contrary, the gene py seems to be quite simply recessive. The manifestation is here the worst of the series, which accounts partly for the larger variance. The difference in males between coupling and repulsion is i per cent, with a standard error about 42. There is thus full agreement between coupling and repulsion.
The repulsion series for females is given in table 4. The difference between coupling and repulsion in females is 5'274 per cent., with a standard error 3'87 per cent. Like the difference for males it is not significant, though that for females exceeds its standard error.
SUMMARY
The four tests are summarised in table 5 :- to be 558 cM, while that for males is only 249 cM. There would seem to be about half a chiasma difference between the two sexes in this portion of the strand alone. It has taken some time to obtain four-point data in this chromosome with equally clear segregation. However, I hope soon to be able to set out the position more fully. The loose linkage between fz and in has been fully confirmed, both sexes giving near to 40 per cent., with no very striking sex difference. Leaden and Splotch lie betweenfuzzy and polydactyly. The order given by Gruneberg (ia, (6) , p. 479) namely ln-Sp-fz-py seems to be based on guesswork.
The four markers available in the thirteenth chromosome serve to map a greater map distance than is yet available in any other linkage group.
